mediated control of aortic smooth muscle is impaired in the obese 
mice probabLy as a consequence of their high plasma glucose levels 
and/or dyslipidemia. 
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ENDOTHELIN-1 AND NOREPINEPHRINE PHOSPHOLIPID- 
SIGNALLING MECHANISMS IN LARGE AND SMALL 
ARTERIES 

A.W. Jones, Y. Liu, L. Magliola, B. Stepke, D.E. Wycoff 
Department of Physiology and the Dalton Cardiovascular Research 
Center, University of Missouri Columbia, Columbia, MO, USA, 
65212 

Although endothelin-1 (ET-1) and norepinephrine (NE) both 
stimulate rat arteries to contract via Ca release and influx pathways, 
the time course of the response differs both in large (aorta) and small 
(saphenous) arteries. NE (30 pM) stimulation of functional responses 
(tension, H2 K efflux) reached a maximum by 1 min whereas 5-10 min 
was required for ET-1 (100 nM). The tonic responses were similar. 
In Ca-free solution, NE induced phasic responses (about 2/3 max) 
while ET-1 caused only slowly developing contractures and increases 
in the 42 K efflux (about 1/5 max). NE also exceeded ET-1 2 fold as 
a stimulus for 4S Ca release and fura-2 fluorescence under these 
conditions. Biochemical measures indicated that bqth ET-1 and NE 
stimulate phospholipase C (inositol phosphate production) and. D 
(phosphatidyl ethanol production, PEt) with phosphatidylcholine being 
a major substrate for PLD. The measures indicated, however, that 
NE>ET-1 as a stimulator of PLC, while ET-1>NE as a stimulator of 
PLD. For instance ET-1 stimulated Pet production in aorta 35% 
(p<0.02) more than NE during the first minute. Since PLC products 
(e.g. IP3) are associated with Ca release while PLD products (free- 
base) are not, it is suggested that differences in the functional 
responses reflect a diversity of receptor-G-protein-phospholipase 
linkages. NE acts preferentially through an cq-PLC pathway, while 
ET-1 acts more through ET-PLD in rat aorta and saphenous arteries. 
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CALCIUM LOCALIZATION IN SMOOTH MUSCLE 

H. Karaki, H. Ozaki, M. Hori, S. Kitajima, K. Harada, F. Abe*, M. 

Endoh* 

Department of Veterinary Pharmacology, Faculty of Agriculture, The 
University of Tokyo, Bunkyo-ku, Tokyo 113, and *Department of 
Pharmacology, Yamagata University School of Medicine, Yamagata 
990-23, Japan 


Relationship between cytosolic Ca 2 * ([Ca 2 *]i) measured with fura-2 
and contraction'in smooth muscle was examined/In the rat aorta, 1 
mM ATP and 100 pM a.B-methylene ATP (mATP) induced transient 
increase followed by small sustained increase in (Ca 2 *]i with only 
small contraction. In Ca-free solution, 1 mM ATP, 10 pM 
prostaglandin F2a (PG) and 10 nM endothelin-1 (ET-1) induced 
transient increase in [Ca 2 *]i with only small contraction. These results 
suggest that increase in [Ca 2 *]i does not necessarily activate contractile 
elements. In the ferret portal r vein, 10 pM norepinephrine (NE) 
induced transient increase in [Ca 2 *]i measured with aequorin and 
sustained contraction. Repeated applications of NE induced rapid 
decrease in aequorin signal without changing contraction. After a 15 
hr resting period, aequorin signal recovered. These results suggest that 
NE makes a localized high Ca 2 * area, and, that aequorin in this area 
was rapidly consumed; and that aequorin slowly diffused from 
cytoplasm to this area. Consumption of aequorin was observed only 
in the presence of external Ca 2 *. Taken together, there seem to be Ca 2 * 
compartments in smooth muscle cells connected to Ca influx and/or 
Ca 2 * releasing pathways. Ca 2- !" in this area does not seem to be utilized 
for contraction. - 
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2 Harada K, Hori H, Ozaki H, Karaki H. Endothelin-1 
induces Ca 2 * release without myosin light chain 
phosphorylation or concentration in rat aorta. Jpn J 
Pharmacol 1994; 64 suppl 1: 135P. ; 

3 Kitajima S, Hori M, Ozaki H, Karaki H. ATP-induced 
increase in intracellular Ca 2 * level does not induce 
concentration in rat aorta. Jpn J Pharmacol 1994; 64 suppl 
1: 217P. 


13 

LOCALIZATION OF DOPAMINE D, RECEPTORS IN 
ENDOTHELIUM OF RABBIT PULMONARY ARTERY 
Y. Kobayashi, F. Amenta*, JEC Hattori, M. Fujiwara** 

Department of Pharmacology, Shimane Medical University, Izumo 
693, Japan, Isdtuto di Farmacologia, Universita di Camerino, 
Camerino 62032, Italia and **Professor Emeritus, Kyoto University, 
Kyoto, Japan 

We have reported high dopamine content in rabbit pulmonary artery 
[1]. Dopamine D t receptor-mediated relaxation was observed in 
isolated human pulmonary artery. Furthermore, about 60 % of Dj 
receptor-mediated relaxation of isolated rabbit pulmonary artery was 
shown to be endothelium-dependent [2]. Then, the pharmacological 
characteristics and the anatomical localization of D r like receptors in 
rabbit pulmonary vessels were assessed using [ 3 H]-SCH 23390 as a 
ligand. Localization of D r like receptors in rabbit extra-pulmonary 
artery endothelial layers was found using combined, radioreceptor 
assay and light microscope autoradiography [3]. Furthermore, 
[ 3 H]-SGH 23390 was bound 19 sections of lung belonging to a single 
class of high affinity sites (Kd=2.05 nM) in. intrapulmonary arteries.- 
The pharmacological profile suggests a specific binding to a 
population of the Dj receptor subtype. Light microscope autoradiogra¬ 
phy showed the development of,specific silver grains within the tunica 
intima (endothelial layer) and tunica media (smooth muscle layer) of 
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large intrapulmonary^artery branches. The grains were also found in 
the tunica media, but not in the tunica intima of medium-sized 
pulmonary artery branches. No silver grains were found within the 
small-sized pulmonary artery or in the pulmonary veins. Thus, 
localization of D,-like receptors in the endothelial layer,was indicated 
in rabbit pulmonary artery. Regional difference among the size of 
pulmonary arteries on distribution of Dj-like receptors was evident. 
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Evidence for elevated levels of dopamine in the rabbit 
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MYOSIN LIGHT CHAIN KINASE (MLCK) OF CHICKEN 
GIZZARD EXERTS AN INHIBITORY EFFECT ON THE 
ACTIN-MYOSIN INTERACTION OF SMOOTH MUSCLE BY 
BINDING TO ACTIN 
K. Kohama 

Department of Pharmacology, Gunma University School of Medicine, 
Gunma 371, Japan 

We exposed actin-cables on Nitella intemodal cells by intracellular 
perfusion, and allowed MLCK to bind to the cables. After removing 
unbound MLCK by additional perfusion, we introduced latex-beads 
coated with phosphorylated myosin into the cells together with 
Mg-ATP. The movement of the beads was observed along the 
actin-cables in the control cells which had not been treated with, 
MLCK. However, in the MLCK-treated cells, the movement was 
hardly observed, indicating that MLCK binds to actin to inhibit the 
interaction. 

The inhibitory activity of MLCK was confirmed by another motility 
assay as follows. Coverslips were coated with phosphorylated 
myosin. The fluorescent actin-filaments were allowed to move 
ATP-dependently on the surface of the coverslip. The vigorous 
movement of the filaments was inhibited when MLCK was mixed 
with the filaments. Calmodulin in the presence of. Ca ion at pM 
levels was effective in relieving the inhibition, resulting in producing 
Ca sensitivity in the movement. 

It is suggested that this actin-linked inhibition of the actin-myosin 
interaction is not mediated by the kinase activity, of MLCK. 
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NITRIC OXIDE RELEASE FROM VASCULAR SMOOTH 
MUSCLE IN RESPONSE TO UV LIGHT 
E. Kubaszewski, A- Peters, S. McClain, D. Bohr, T. Malinski 
Oakland Univ., Rochester, MI and Univ. of Michigan, Ann Arbor 
These studies characterize the relaxation of vascular smooth muscle 
caused by UV light. Aortae removed form anaesthetized rats were 
cleaned of connective tissue and cut into 4-5 mm rings. The rings 
were denuded of endothelium and mounted for tension recording. 
They were stimulated with phenylephedrine to give half-maximal 
contraction. Once on the plateau of this contraction the rings were 
exposed to UV light for 10 min. These 10 min exposures were 
repeated at 30 min intervals. The initial exposure caused a large 
relaxation that ranged from 40-95% of the contraction. The 
contraction recovered when the light was turned off. The second 
exposure to UV light resulted in a much smaller relaxation, and this 
tachyphylaxis was progressive so that the magnitude of the 6th 
relaxation was reduced to 25 to 35% of the contraction. When the rat 
had. been treated chronically with L-nitroarginine methyl ester (L-' 
NAME) or the aorta was treated in vitro with this blocker of NO 
synthase, the magnitude of the relaxation resulting from UV light was 
greatly potentiated and the tachyphylaxis was diminished. NO, 
monitored at the cell surface with 1 a porphyrinic microprocessor, was 
released from vsm cells in response to UV light. We conclude that the 
energy of UV light released a storage form of NO which is augmented 
when NO formation is depressed. 
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CONTROL OF CROSSBRIDGE CYCLING BY CA 2+ -DEPENDENT 
PHOSPHORYLATION IN FAST, PHASIC SMOOTH MUSCLE 
S-C. Kwon 1 , C-M. Hai 2 , R.A. Murphy 1 

Dept, of Molec. Physiol. & Biol. Physics., Univ. of Va., Health Sci. 
Ctr., Charlottesville, VA 22908 1 and Sect, of Physiol. & Biophysics, 
Diy. of Biol, and Med., Brown Univ. Providence, RI 02912 2 

The relationship between myoplasmic [Ca 2 *], myosin regulatory 
light chain (MRLC) phosphorylation, stress, and shortening velocities 
were measured in rabbit urinary bladder detrussor preparations that 
were quiescent at 37 °C. Large, rapid transients in MRLC 
phosphorylation were induced by 60 Hz field stimulation (50% MRLC 
phosphorylation within 700 msec). At 37 °C the steady-state 
mechanical properties were correlated with MRLC phosphorylation 
with a hyperbolic dependence of force on phosphorylation 
characteristic of latch. At room temperature this behaviour was 
minimized with steady-state stress more directly dependent on 
phosphorylation. The time course of MRLC phosphorylation and 
contraction could, be predicted by a 4-state crossbridge model 
developed to explain the mechanical properties of the tonic swine 
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